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AUTHORS: _—- Rautian, s. Ge, Sobel'man, I. I; 
TITLE: Negative Absorption in Metal Vapors 
PERIODICAL: “oharnal Ske copinentaniney + teoreticheskoy fiziki, 1960, 


Vol. 39 No. 4(7).5° PP... 217-219 


TEXT: The paper of Ref. 1.described the se of negative absorption for 
amplifying and generating radiation in the visible region of the 
spectrum. The authors of the present paper studied this problem on 

‘\ potassium vapors. excited. by. rom a potassium. lamp. 
However, the intensity of the excited radiation turned out to be 
insufficient. This was found to be typical of metals, and also other 
“sources of radiation were of no use. Therefore, the authors suggested 
“avoiding these difficulties, which arise in.direct optical excitation of 
“netal vapors, by using a mixture .of two vapors: where the resonance level 
ef one vapor is near the excited level of the other. Owing to the 

-resonant energy transfer it might be possible to increase the intensity 
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-- Negative Absorption in Metal Vapors $/056 60/039/001/027/029: 
> = : a Ly: : BO06/BO63. - Seat tog 
of the excited radiation. This effect leads to an intense sensitized 
. fluorescence, &s may be seen from the papers of Refs. 2-and 3. A 
mixture of sodium and mercury vapors, irradiated with Hg resonance. 
radiation of A = 2537 A, is taken as an example. The distances AE of 10 Cree, 
sodium levels from the resonance level 6°P,Hg and their radiation width A 
are compiled in a Table. The levels 925 and 82P are specially. discussed. 
In the case of exact resonance (AEB = 0) the excitation transfer cross . 
section would be dv3.107 4cm?; when ME 7 0, Yo AE/yn~1> i.ee, the 
cross section is not reduced by more than one order of magnitude. 5 
ce 3.107 19cm? is therefore the lowest limit. Extinguishing collisions are ™ 


“shown. to be negligible. A formula is given-and briefly discussed for Nap? 
the absolute sodium concentration: on the 82Pp level. For the transitions 


are nes ~ g2P ana n2D - 82P the absorption coefficient, k, is negative. A 
“oo gormula is given for the calculation of kl. For. the transition 
925 - 2p (A= 30-24), Ikl = 2, and for 725 = 82P (N= ToTTH)s UI = 0002+ — 
‘Finally, the authors thank P. As Bazhulin for his discussionse There are 
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SHISHLOVSKIY, Aleksandr Andreyevich, Prininoli uchastiye: KONDILSNKO, 
I.I., dotsent; GORBAM', 1.5., dotsent.. VERES, L.F., red.; 
RAUTIAN, S.G.,. reds; MURASHOVA, N.Ya., tekhn.red. 


nen 


[applied physical optics] Prikladnaia fizicheskaia optika. 
Moskva, Gos.izd-vo fiziko-mtem.lit-ry, 1961. 822 p. . 
ed a eee . (MIRA 14:3) - 
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“AUTHORS: -Rautian,- SG." ‘and Sobel * many I. Fee. ae. git 
: TITLE: moe “on ‘the- ‘Question of. Negative | Absorption ee ee : 
"PERIODICAL: optika ci spektroskopiya, ‘1961, “Vol. 10, No. Le pp. 34- 135, 


TEXT: | “The. authors. consider conditions - necessary for’ hegative 
absorption. (ive. luminescence ‘of higher intensity than absorbed 
light) by excited organic: molecules. The level bands of such_ 

~~ molecules. (e.g. aromatic hydrocarbons). ‘consist: of 
M89) Sie Saves ded and | ‘triplet (Ty, Tor-e++) ter 
“a ‘figure on p.134.) If transitions from Sz and ~ Ty 
-higher vibrational ‘states in. So. represent intensity maxima - in. 
fluorescence and phosphorescence. spectra, induced. emission is = 
¢ greater, than absorption, ive. negative absorption occurs. To". 
“detect negative absorption, -the following. ‘conditions should be © 
“satisfied: ‘the ‘excited molecules should not absorb frequencies © 
: which are of. ‘interest. in this connection,” phosphorescence should... 
have ia. high. quantum yield and there should be a sufficiently high 
i concentration of. penetee Bt OMms <2 There are. “h: figure and 
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94,7400 [1055 162, ISS) | 
AUTHOR S: A Reutian, 5. ues, Sobel'zan, I. i, 


TITLE +s °°. Line shape and. dispersion in the absorption band with 
: consideration of forced transitions. 


PERIODICAL: : Zhurnal eksperimental 'ney i teoreticheskoy fi2i 


“no. 2, 1961, 456-464 
 PEXT: The: authors» eousiden’ an ated with mone desegenscac levels with 
: E, to. E, being much lower 


probability of spontaneous transition: from 5 
_. the decay probability of the second level (y ar; The atom is sssuz ; 
to be aecetes in a. apie yeas ane comet te or. the oe encycdy YO). 5 
r > me 


eee for. the entoulation of induced enission snd 4 
teen) The solution is given generally. 


the case of a point resonance, i.e. a=W, 35° Tt is found anong others th 
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i ce 5/096 /6) pont (002/015 b/ 026 
Line. shape and dispersion ... B111/ : 
Ss with ‘small ¢* = nols55. 130 Ny. (1p -total number of photons per unit velume) 


the forced transitions change ane. lifetime in the same way as the spontaneous: 
transitions. With increasing G" the forced. and spontaneous. transitions are 
©. different. It is. found poet the solution of ‘the problem is determ: ned by. 
'. the sign of. G2 -(Yo-15 j2 /4. In the following, the authors study weak fielas“' 


and calculate the epcreieane ky. of forced emission. Under the condition 
Ky Aol. the imaginary part of she dielectria constant can be calculate ed 


from the’ emission coefficient Hy EN@y) = (-A/2n)k,.3.G. Basovy AsM. 


Te proknorer (Ref. 2: UFN, ‘375° 485; 1955) are mentioned. There are § figures. oo 
‘and 19 references: 9 Soviet and 10 non~Soviet. The two mest recent referan- 


- ces. to English-language publications read as follows: Ref. 16:-R,I. Collins, . 
i), D.F. Nelson, et. al., Phys. Rev. Lett.,. 5» 303, 1960; Ref. 17: PsP, Sorokin, 
ho Mad. Stevenson, Phys. Revs Lett., 5, 557s 1960.0 ° 


ASSOCIATION: Fizicheskiy institut im. P.N. ‘Lebedeva Akademii nauk SSSR. 

i ; (Physics Institute imeni P.N. Lebedev of the Academy of 
Sciences. USSR) 

SUBMITTED ; February 11, 1961 
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AUTHORS: “Rautian, Se cy ‘Sobel'man, I. pe 
me TITLE: ; Photodisscetation or ecules as means for obtaining. a 


- substance with: negative absorption coefficient 


PERIODICAL: Zhurnal. eks perimental ' noy i teoreticheskoy fiziki, ve #iy 
; no» 6,. Va Pe ~ 2020 


EXT s Photoexei tation was applied to achieve an inverse occupation of: 

levels of different systems (atoms, molecules, crystals, etc.) by pro-. 
ducing excited atoms through photodissociation of molecules... Under cermin — 
circumstances (see Ref.1: F. A. Butayeva, V. A. Fabrikant, Issledovaniya .. - 
po eksperimental'noy i. teoreticheskoy fizike. (Studies in experimental and 
“theoretical physics), Sb. pamyati akad. G. S. Landsberga, Izd. AN SSSR, 
1959, str. 62) an inverse occupation of. levels may result, which can be 

used to amplify and produce electromagnetic radiation. with frequency Ox9 a 


(2) 5-Levels). . The principal property of such a system consists in that 
molecular energy absorption takes place in a relatively wide spectral 
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Photodissociation of Boy culee aac . B111/B104 
range (~w 10° cn a if the width of atomic emission lines is small] - 


a : 
(n 0.04. —— 0.1:em =.); This leads to high amplification factors oe » If: 
Ey varies little in the range ci effective absorption, the following 
ete is ‘satisfied: ; 


Pode Ae Bal Ke Salis | > 
Ko aaa where d genous the: wavelength, pthe 1 line 
: 4K w, A, fs : 


width, “A the Einstein factor for ‘the transition 392, A, the total decay 


Soe 39 
co. probability of. the third level, E,, the spectral luminous density of ave 
excited radiation, Ky the mean absorption coefficient, and C the adscrp- YY 
tion band width, “Por a direct. atom excitation 
x v4 
M = co = 10 holds. in the: case of crystals, i: ~ 10° ad oF If 
ie Se : 
. the. absorption spectrum is aaauned to be very wide, one has Mw 10° one 10? 


OLE fe =.0.03 om™ A = tes vend hos 2000 2, one obtains ky. = 0.3 on” 


already at low absorption es of ni wien. This value exceeds’ the 
threshold for. the production of electromagnetic radiation. The greatest 
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Photodissociation of molecules as ::. .  -B111/B104 


difficulty in connection with this method is that photodissdéiation 
‘gannot. be well established unless one of the atoms is in the resonant 
“state. There are 1 figure and 8 references: 3 Soviet and 5 non-Soviet. — 
The three most recent references to English-language publications read as. 
“follows: HH. H.- Maimann, Hature,- 187, 493, 1960; P. P. Sorokin, .. 

M. J. Stevenson, Phys.: Rev. bette: a 557. 19605. W. Keiser et als, Phys - 
Revs, 123, 766, 1961. . oA 


ASSOCIATION: Fizicheskiy institut’ “ims -P.N. ‘Lebedeva Akademii nauk SSSR 


(Physics Institute imeni-P. Ne. Lebedev of the Acadeny of: 
Sciences USSR). 


SUBMITTED! October 19, 1961 oe 2 
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; $/051/62/012/003/013/016 © 
On some possible applications er ‘E032/ £314 


dit ribution: and. it is ‘shown that the. resulting PaterPencnes 
“pattern takes the form of concentric interference rings. 
Analysis shows that this arrangement improves the line-to-— 
background’ ratio and may therefore be Suitable for the spectral - 
analysis of very small quantities of: nies pei cand Similar 
applications. There: is 1 figure.- 


SUBMITTED: - June 12 » 1961 


Card 2/2 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444: 


ent TEEN eee et 


RWS E BP TER 2 era TAR) praES to RBIS REBATE HAE SER AOR BERS BE oet MEER ES Ti PAE RAO TER BRE Rs RSE beat Fe Bo 
neta Pd Wy a ae eh Perc Sy ee a RR a eee a = 
Rene 3 = 
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on the theory of. quantum generators. Zhur, ekspe i teor, fis, 
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a AUTHOR: Kuznetsova, T i. ; heatdés a oe 1 
| (STTLE; On the tnatebtlity of monochromatic onetiietion conditions te golddce 


“SOURCE: Fizika tverdoge toe, hs no, 8 1965, 05-2035 ” 


| TOPIC TAGS: ‘solid-state laser,’ ‘laser theory, ‘laser, laser sterility, 1 r 
(| stability, monochromatic-oscilletion’ instability, snommonochrodatte 


ABSTRACT: - “Analysis of ‘laser oscillation etebility hes peen: carried: “out. in the 
form of solutions of wave equations ina negative-absorption layer.?' It is. 
‘assumed that oscillation is contimious. and that a standing wave with frequency 
one of the natural frequencies of the cavity, -is esteblished with saturation °— 
conditions, It 1s also assumed that in addition to this “strong” field, other 
_. | "weak" fields with frequencies differing from © are present: which have: small . 
- amplitudes so that they do not reach saturation conditions end thus ‘do not. affect 
the dielectric constent of the medium, Conditions are considered under which | - 
these waves ee or increase with time; the lstter case,  ooereeponts to > Anatabt lity ; 
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T 14536-63 oo 
| ACCESSION NR: RP 3005316 : 


of monochromatic eniseion observed in real solide tate systems. The ability, 
is shown to depend to a considerable extent on ‘inhomogeneities. of. the medium due’! 
to the saturation phenomenon, If these inhomogeneities ere “neglected, ‘then in: 
all practical cases the "veak" field solutions decay with tine.: “Strict caleule- 
tions show that. a region of fre ‘encies exists. near the: ata a frequency 

“In-this region there 1s an imrease. ‘with time of “week” £1614 aap 
| the amplitude of the "“atrong" field ie sufficiently great; = 
instability depends on the ratio of ‘lifetimes. of the lover 


‘upper. levels re- 
sponsible for oscillation. ‘The analysis concerns instabilities of the mono- 
.' ; @hrowatic condition only, end does not consider the nature df. the steady state. 

:. | @® such, which depends on behavior of the substance in a etrong nonmqochro- 
matte tield, Orig. art, has: -) figures and 2. formas, ian 
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EMI SiON BY ATOMS MOVING IN THE FIELD OF A STANDING WAVE (USSR) _ 


-Rautian, S.G., andI. 1. Sobel'man. Zhurnal eksperimental'noy {ieorétiche. 
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1) ie Seer. pee : Seas eae Bea as Pee : 
skoy fiziki, v. 44, no. 3, Mar. 1963,. 934-945, : $/056/63/044/003 /026/053 


Equations describing atoms moving in the field of a standing Wave composed of : 


ae “uperposed waves of the same frequency traveling in opposite directions (the 
case obtaining in quantum generators) are used to derive spontaneous emission 
probability, stimulated emission probability, and generated power of the gas. : & 
ae generator. Both weak and strong fields are considered, as well as spo 
aneous emission of atoms along and across the wave, The variation‘in peak in 


tensity of the narrow line is analyzed. The integral of narrow line intensity shows 


the Intensity to be a strong-field effect. -" 
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ACCESSION NR: AP4039681 = Peery $/0181/64/006/006/1857/186 


AUTHOR: Rautian, s. a 


wT LTLES . Relaxation terns, in “the density erecx. equation” 
“SOURCE? Fizika tverdoge tela, v5.6, no. 6, 1964, 1857- “1861 


+ TOPIC ‘TAGS: optical laser, density = matrix, relaxation Seciiiseion, naa 
-| monochromatic raueecren ; : 


its ABSTRACT: iin the ‘ahaige cs of optical lasers by mathematical means od 
developed. in connection with the problems of nuclear magnetic reso- wi. 
“tnance, lasers, and microwave oscillators, no allowance was made for ° 
;the relaxation terms. in the density matrix equation, Relaxation terms 
can be computed if the system is represented, as in this article, i 
phenomenologically and assuming the terms are proportional to the : 
corresponding elements of the density matrix. The interaction. between. 
the system: and monochromatic radiation is. considered inorder to eons. 
‘pute the probability that the system will emit a photon with the ex-.| 
ternal field frequency after excitation of the upper level. In the - 
‘case of. strong parurareon this probabtltey is. independssr of ie 
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relaxation of the non-diagonal elements of 
determined oaly by the life-times of the up 
‘Btudy. of spectal features of relaxation in 


electromagnetic field indicates that: 
lower level is: due to. 


the density matrix and is 
per and lower levels. A | 
the- presence of ‘a strong. |: 
1) the population of the 


Fizicheskiy institut im, _P. N. Lebedeva AN SSSR, 
Moscow (Physics Institute, AN SSSR). . . vee 
SUBMITTED: 2954163 | DATE ACQt 19Jun64 ss ENGL: = 90 
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~ aurHoRs: J Kuznetsova, De x. oF Rautian, Sgt! se 
Oo gerne: ‘plane. EDA ueon. of the - ‘wave “equation. ‘for. a layer with 3 
eee ___absorption_ coefficient with account ot: saturation” ee Bes 

‘ TE [feat 
TOs. Ae 1964, ‘662-692 


| SOURCE: “wz. Radiofizika,, ye Tee 


: Pee TAGS: laser jaaterial, ansorption ‘coefficient, reflection co 


efficient, laser optics: 1 ee? 


| ABSTRACT: -ghis isa “continuatic 
(ZnETF ve 43, 1897,' 1962; FIT viw! 
am standing waves. produced . in’a’ “plane” 
" pounded by perfectly reflecting. mirrors. ‘cause — he. “gad 
creased as a. result of. saturation ‘of. the. Se aeetvitys 

‘ dations in ‘this article are made for. arbitrary reflection’ coetein™: 


 chents,, go as to ene ase. in reflece 


ck on the: speumpttcy that a  decres 
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: tion on the boundaries of the: layer eauses the field to- ‘deviate mor 
| £rom a standing wave and alleviates: the: ‘effect. of ‘the. ‘resultant - : 
“| inhomogeneity of the medium.” The: field. frequency. and. the. flux of 
-} electromagnetic: energy. through” ‘the’ ‘boundaries. Of: the. layérs * are” 
~; evaluated and the results are. compared with . theoretical | deductions 
5 : based on the transport equations.” It is. ‘shown. that -no: ‘matter: “how 
4S gma the permittivity modulation, caused: by. ‘the reflections, : ‘the “in 
_| homogeneity ‘due to this. modulation ‘cannot: be: neglected. =. ‘Neglect. of: 
oo the inhomogeneity ‘is equivalent. to. using. linear theory; which is” 
2 Uknown: to be. incapable of dealing with this. type. of: Problem. 
farts has: 47 formulas and 3: figures. 
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- ABSTRACT. The probability: Sb cticaletd: eniseton: of: “an. ato moving 
‘in the field of a. monochromatic standing: wave has been calculated | 


the application of an approximate’ method developed: ‘by’ Te Ae Ger 
genova and 8, G. Rautian (ZhETF, 46, 745, 1964). The. condition: for 
ee sopitcestoe of this method was che smallness” ‘of the. ratio: 
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 PETLE: Concerning the ‘interaction: between a quantum system and 
“strong field | 


scarce: “ghurnal eksper. i teor. fiz. vi 465). no. 2, 1964, 745-754 


“ -POPIC. TAGS: strong. ‘electromagnetic. interaction, interaction Boeria ; 
‘element, quantum level system, level . damping, quantum ‘generator, rr 


o.omaser, laser, monochromatic ‘quantum generator, solid state. quantun | EL 
/. generator, maser stability, monochromatic: maser. stability, Moers 


"ABSTRACT: In view of the ateingene ‘Limitations: “imposed on the in- oe 
- teraction matrix elements and their derivatives in most solutions. 
-. Of the equations. describing. the interaction between a ‘quantum system | 
cand a strong. field, the authors obtain an approximate . solution pased: 
on a ., Prosecure proposed. by A. Me Molchanov. ain his lectures. at. 
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oo) Moscow: State. University. . The fundamental matrix of the. poate: of. 
: differential equations - is. ‘sought in the form of. a product . of ma- °..: 
sce trice; this procedure ds like ‘that used by the :method of "variation. > 
“-of the constants." The 4nitial linear system is reduced ‘toa non-) 
"> linear one which 4s solved by ‘Successive. approximations. The. .- 
“solution obtained is— ‘applied | to an electromagnetic field, and the - 
t . gneedfie features of the saturation effect at a large difference. 
oo oo petween® the probabilities of spontaneous. damping of the combining | 
uw levels 1s ascertained. The system 1s described in two ways, with th 
add of probability amplitudes. ‘and with the aid of a density matrix. 
~ «The second method of solution 15 useful for an investigation of 
athe stability of monochromatic emission ‘from a solid-state quantum . 
“generator. It 1s shown that stability. 4s obtained if the fields. 
at other than the monochromatic fre quency. attenuate 4n time, and the 
o- conditions under which this. occurs are given. "The authors are — - aa 
-..:, deeply grateful to A: -M; Molchanov, , who. y euageeted the idea of solving 
oo the: ‘problem, ine the. manner Snowe above. es oOrie.. art. Hass 3T Semmes: 3 
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| for an oxygen-neon system confirmed this assumption, The anomalous: shift ‘in: 
1” generation frequency and the lack of generation in the 33P|--338) transition is 
} likewise explained in light of. this hypothesis,: It is pointed out: that further 
research is necessary to confirm the analysis, and that analogous phenomena can 
occur also in other methods in which negative absorption is’ obtained (chemical 
reactions, photodissociation of molecules, and others). Orig. art. has: 4 fore 
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es 4 
— ia acharae plaza 
“.} © ABSTRACTS - ‘The. authors ‘discuss , peecihis meas asurenents of. the pr 
| spontaneous. trensitions with the aid: of. 8 gas. “Jaser, Ordinary. ‘spectroscopic 
‘methods determine either the product of the. ‘Binstein coefficient by the: popula-. 
| gaon of one of the levels, or elae some other quantity, but not the ratio of th 
rice population levels or the population levels themselves. . Since the gas laser” 
+ ceases to operate when the population levels become equal it becomes possible 
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| Getermine the probability ratios of transitions thet begin at different levels, 
..[ ‘by measuring the ratio of the. spontaneous | emission fluxes in these transitions. 
vt other oriteria in the Acorn of the pomnlastons may as a direct measurement | 
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ABSTRACT -In view of contradictory information. on. n the: relative ‘population . ‘of. C e; 


“level .§ ge 5 ‘relative. to the levels x Ps: and he) obtained ‘dn. different: ‘studies. of gen- 
“gitizea fluorescence of ‘godium'— mercury - ‘-yapor, the. ‘authors - Getermined the: level 
populations by measuring. the absolute: brightnesses. of the. “sodium “fluorescence 
jines in the principal, sherp, and aiffuse series.'. “The: Level. ‘populations were © 
calculated from .transition probabilities published by E- M- Anderson et ale -- 

(Vestn. LOU v- 4, 27, 1956) and D. R. Bates and Ae Damgeard (Phil. Trans. Roy- 

ue London, V+ "ohio » 101, 1949). Although the results oe the population of. 
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Z oe of the 2 corgesponding : ¢ransition probabilities indicates t at. the. smal 
' population of 8°P is not due to a. ‘small cross: section. for the. ‘transition, 


_ strong extinction of the. level. In the: case: of: the. os. -and Po. levels,” the. ro- 

“pability of radiative decay is one order of magnitude. larger than for the 8°P.- 

‘ level, and extinction plays 4 ‘relatively. gmaller. role... To explain: ‘the: ‘aifference; 
‘in the: evel populations it is therefore sufficient: to assume - ‘that. the. extinction) 3 


1° of. the ra 3° ana a) levels. 4s. ‘one: order. of, ‘magnitude - ‘gmalier’ than’ ‘that: of ‘8° P, andi. 
there are no grounds for suspecting hat the ‘cross section for the transfer of. .-! 
excitation from the mercury to the. &P. ‘Level of: sodium is anomalously : small. . The! 
extinction mechanism is probably - aus not to impurities but to ‘formation of molec= |: 
ular ions. "The authors thank M- T ’for furnishing the calibrated phot 
|. multipliers and D. Ae Goukhberg: oF Gevelopine and preparing. the’ low pre 
mercury-quartz Tampa. Orig. arts hast 1. formula .and 1 table... eee 
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ABSTRACT: This is a. contin of carllae york by one on the: authors putin: Ms 
with I. I. Sobel'man, ZhETF vy es 1961) on the interaction between a two-leve 
quantum system with two monochromatic fields, one of. which is strong and the other 
is weak, where the amplification factor for the weak field was calculated. - Since 
the earlier work did not take into account polarization components at: the combination 
frequencies that result from the action of the two fields on the system (atom), and”: 
since the amplification factor cannot be defined fora nonmonochromatic field, the i 
authors calculate the polarization Of “an atom due to a strong monochromatic field and 
‘an arbitrary weak field. ermore, they analyze a more general two-level systen 

. | than ‘in the earlier work, for which the. width of the. fluorescence line differs fron 
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| the sum of the population relaxation constants. © The conditions. ‘under whieh the ES 

| polarization components at the combination frequencies are of the same order of =~ 
magnitude as the components of the weak field frequencies are determined. ‘The re- ee 

| _ | sults can be applied to investigate the propagation of a modulated signal inthe . =|, 

: active medium of a laser's) amplifier, where in the case of weak modulation the field A 
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i | Effect: of collisions oa the spectral characteristics of gas lasers 5 ae 
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n theoretically the asymmetry 
point of view of stimulated processes that — 
The theory is based on taking ©: 
simultaneous account of voth Doppler and collision line Low 
Since in such an approsch the collision integral inj. 

does not reduce to the usual relaxation terns with) - 


Telaxation constants, en expression is derived for the collision integral in which the| 
‘diffusion of the atom in-velocity space {es considered ‘ana account is. cat 
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simultancously produced. atomic oscillator phase shifts due to perturbations of the 

motions of the atom, It is shown that. such an analysis explains the: experimentally 
observed asymmetry of the generatim power vs. frequency plot. ‘The effect of aatura- : 
tion in a standing wave-field is estimated for both strong and weak collisions. An — 


a -expression for the frequency dependence of the power is obtained. The theoretical ree : 
4} sults can be used to investigate various elastic and inelastic atomic collisions.” ee 
Orig. art. has: 2 figures end 42 formulas. 
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i: { TOPIC TAGS: particle collision, Doppler effect, spectral line, line broadening 
*} asrRact: This is a review article devoted.to a detailed analysis of the effect of. 
collisons on Doppler broadening and to the relation of impact’ broadening on the Dop- 
-pler effect. The general treatment of the effect of collisions on pure Doppler br 
ening is first. discussed, neglecting possible interference with the vibrations of th 
oscillator. Other causes of broadening, such as radiative decay, broadening due to. 
interaction of the emitting atom with the surrounding particles, are then discussed; 
followed by a simultaneous account of radiative decay and the Doppler effect. Ale 
though the effect of collisions on pure Doppler broadening is of interest in a number | 
of physical problems, it has been discussed in the past only within the framework of | 
‘the Brownian movement model. Consequently, the authors expand.on this model and: treat: 
Doppler broadening also by the kinetic equations method. Two types of collisions are: 
treated, those in which the phase and velocity change simultaneously, and those in’ - 
which either the phase alone or the velocity alone changes. The broadening due to - : 
_ the interaction and to the Doppler effect is discussed both under the assumption that; 
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. 4, they are statistically independent and under the assumption that they are statistical- 
ly dependent. The possibility of experimentally testing the theory developed-in the: 
--- artiele is discussed. It is indicated that the results obtained in the article can 
/ be extended to.a broad class of nonlinear problems, including calculations of the . 
.: | intensity of laser action. The results obtained by A. Javan and A. Szoke (Phys. Rev. 
| Letts. Al6 (5), 12, 1966) are shown to confirm the conclusion that the Doppler and. t. 
| 4mpact mechanisms are statistically dependent for both strong and weak collisions. 
Orig. art. has: 5 figures and 123 formulas. ee 
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ie a ; ie = ie eae? 24 truant BA105 : 
es 5 cong Prapeal. Beotizika, no. 8, 196i, 11, abssract OA 
“ONTOAL: Refarativnyy zourha:, Geori2ska, by . -, 
Soa Teigg In-t aaysnestoyn, sir-F2 1 gaysmoi, AN Tas2hSSh", 1960, v. 7; 
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enerBy of elastia warea Excarimental daca were Oa nat Gani teiees 
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zhik seis@ci al wyxpedicion (IKSE} wich tne aid of (‘VEG mo- 
Madzhik ssismoloegisal wexpedasston 4 is : Kia oes eb 7 
crapi : ? 4d ganct anaes, Tha author suggests am 
raphe et 3 .%0 700 km beanies Oats haces passing through the reference. 
tions: 1). using the maguituds oF se13mlo She. eer tee dey Ee ehenet 
echers of soms fined tadius R (refarence-apners, Ane e. tng rey = 
thee f the poundary of tha seat, i.¢6. tne boundary of the elastic deformat Sy 
. yt e rm poser! Kj ~- Yala sf « ae e - s é : : 
rene! Tne neta shod arould be praverrad, bay requires the knowledge of *he 
Se asia ceo steications oy the first method & wae assumed to be 
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aystem of datarmining the ensrgy ta 42 follows: 1} tne density of seismic . 

. @nergy € at the observation point at distance r from tha seat iz calsulated by . 
Shs formulay: E try =! t (e frj.n} dt, whsre F is tne Umor Leseaes) T is the duration 
: of os¢iilations, Avie the normal to thea waive ene 2) -€ ir} is reduzed to i5s 
walue on the refer enzs-gphere the seat surfece using formulas = 


E fs} E (rj vy Epis 


pen imeet Eagar ao. : 
F Pope re x o Virwls, 
ae oe | gr ‘ rye i ba ; 
where. te the exparinental function of een Fr, is the mean radius of the 
seat 3) the energy density is in’ sgrated oraz chs ret verenge-sphere 2 or aiong — 


tha gaat poundary (prast: citiy E is maltipited by 4WR®© or 4x5, due to the lak 
of dataion E valuss in. the devin), Some peculiarities of calculating energy Kw 
densities from seismograms aru noted, The seismogram.{s visually approximated 
by segments of damped suparpoded or oonsacvutivs. sinusolds; frequencies f and 

mean amplitudes & of simusoida are eppfcatinataly estin ated, The enargy: density 


ie found from. fowmiia : 2 ae 2 
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tions of Chaetrumest, e0g, 2) from angular non-uniformity in: 
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the exponent an = ae Suncsion 
« 1g% + iff? isk. ing for Co and 
": ins autnot les Tee = 5,66 + .0,62_ 
ens of n, O ard is inpess sigated. E. 18 
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AaRuTt es “he similarisy of opeanensy: ‘ohetazter- 
satemographs, the folicwing expression 18. 
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PITLE: - Wothods of. the detailed study of seionicity 


PERIODICAL: Referativnyy. zhurnal, Geofizika, no. 10, 1961, 12-13, 
: ‘ > abatract. 10A144 (tr. In-ta fiz. Zonli AN SSSR, -n0+ 9s 
: ; 1960, 327 Pe 
‘TEXTS The Tadzhik conplox goismologic expedition was organized with 
Y nditions of ‘their 


“the aim of studying the nature 
genesis. . Tho most seism: 


bad) were chosen as the work arcade c 
and processing the data demanded the development of special systems of ob- 


sorvation and methods of interpretation. The large 
f 


55R (Garno and Stalina- 
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setonic phenomena permitted the use of statistical sothods for studying - 
thoir distribution in space and timo; these methods, in their turn, Fro- 
vided the basis for introducing the quantitative indices of the poisnicity 
‘characteriatics of the seisnically-active areas. Tho actual sotanic ob- 
servations were closely coordinated with ceologic investignsLond, and this 
“provided the possibility of exposing the teotonic basis of the yeiomic 
phenomena. A general review of the zork area is given in Chapter 1, and. 
concise data on sajor earthquakes are cited together with the general fosi- 
tion of the expedition stationse A description.of the staniard cain and 
auxiliary apparatus used at the station, and also the layout and descrip- 
tion of nowy developed equipront--including an automatic seismic station 
with a magnetic monory--1is cited in Chapter 2« Tho nethods developed ard 
“utilized in the expedition for studying the crust's structura in the area 
under investigation fron the records of nearbvy earthquakes are described 
in Chapter 3- Horizontal. and vertical hodographs were constructod. Tne 
* pesulting material enabled the crust to be ropresented as & one~layer =a85 
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- with a longi tudinal-save, velocity of 6.0 6.1 knfsec. At the Mohorovicic 
boundary, the velocity suddenly changes fo 6.0 xufsec. and then sonemhat 
docrenases, but at a depth of 300 kn it subsequently inoreasas to 902 
kn/sec. These data underlay the construction of isochrone charts used to 
localize the epicenters and to determine the focal depths. The isochrone 

‘charts were constructed with an account .9f the heterogeneity of the cork 

‘area's ceologie structure and the paculiarity of the seismic stations! 
location. This enabled the precision of hypocenter localization to be 
substantially. increased, reducing tt to l--2km at tha center of the 
work area's topographic map., In Chapter 4, the definition of the concept 
of soiamic energy at-the focus is given, and the basic formlas are de- 

 gived for its calculation. On the. basis ’of experindntally obteined lass 
for tho dying out of energy with distance, nocographs wore constructed 


oorthqunkos. Appraisal of the precision of calculation of the energy in 


gelation to different factors shows that it may de determined accurately 
‘te the order of ita magnitude. In this connection, the value K = 1g E j. 
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a : ig introduced for characterizing the enero class of earthqushes. ‘Tha 
‘ . _> value of K is coapared with the earthquake magnitude HH. The study of 
 $he iso-energy lines: shows that tho different degrees of the dying out of. 
seianic energy along and across the otrike of geologic structures exert 
a decisive influence onthe forn of the isoseisms.. In Chapter 5,.the- 

" frequencies of scionic vibrations are studiod--in relation to the carth- 
quite. onorgy, the distance from. the source, the geologic conditions at 
tne point. of observation and at the hypocenter, etc.--froa recordings at 
both the custocary stations and a special YMCC. (ChISS) seismie-station 

intended for frequency analysis of seismic waves directly at their place 

of registration. A detailed description is given for the frequency- 
selective seismic-station “ACC- 1954 (ChISS-1954) and for the reoults of 
the investigation of its recordings. Certain epicentral zones. with an 
anomalous frequency are theroby revealed. Tne procedure for theoretically 
calculating the focal characteristics, and also for appraising these -_ 
latter from espirical data, is given in Chapter 6. Several formulas are 

; ; : 
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cited for deteraining the size of a focus in‘relation to its energy on the - 
basis of different Physical propositions. | The dynanie paraneters of the 
foci are deternined; thers appear to be definite predosinant. directions | 
-for both the strike and dip of tho fracture planes. The characteristics 
eo of the seismic conditions of tho Garzo and Stalinabad seisaicaliy-active 
dae ae rocions~-both as a whole and in individual arGad-<are quoted torother with 
te . ithe variations in the paranecters of the conditions in tine, The quantita- 
ae : :* tive expression of the seismicity during constant seisnaic conditions is — 
att . ‘determined by the ‘seisnic activity. - The possibility is shown of construct- 
La ; “ing graphs of the recurrence -of earthquakes from short ebsorvations of : 
; : weak shocks, and nethods are given for datormining the rertod required to Ma 
‘obtain the parareters of the -seismic conditions with a Pre-set preoision 
‘ in relation to the onercy of the. recorded earthquakes. The statistical 
: constancy of the seissic conditions is deternined by the ‘so-called moasure 
of dispersion of the frequency of oarthquakes. A briaf description of the 
area's stratigraphy and the history of its geologic developrent ia given 
in Chapter 6.~ The structural“ schenes and desoriptions of the most iInportant 
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deop faults are cited. The contemporary structure of the Garno area is oy 
dopicted as two main’ regions: tha alpine goosynclinal tona'in the south: | 
and the activated @pi-Hercynian platfora in the north. In section, it is 


dravm as several steps of Paleozoic baseront adjoining each other along 
doop faults, 4 conparison of: the setonicity with the tectonics of. the 

. Btudy areas is made in Chapter 9,. The Construction of maps of isolines 

of seisnio activity and gradients of. the rate of tectonic moveronts is 
recomended for appraising the connection between the seismicity and the 
tectonics. Methods are cited for. constructing such maps. The congruence 
detveon these magnitudes is established for the regions under investiga- 
tion, and areas with the maximus gradient Values correspond to those w#ith 
the highest values of seisnic activity. 272 references, LAbvstracter's — 
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such stations are fitted with typeC hk (SK) or Ch K (OTE) oe 
noneauhe. ob imil: ide bands th. e instr 
aphs or others cf similarly wide be ae 
occa on experience of near par pauztes hip 40 700 em) 
tral As! dations are also given dealis 
tral. Asia, but recompende : ea riers 
i central distance, whe i =x 
arthquakes outtc 100° epi? ; bea Ae 
con i t The instructions ars vided 
“tid azins te affect matters. t a areal 
aa gections as follows: 1) a acer CO ance kee ee : 
rable from seismograms. These are A,» 2, the ampiit | 


ee) 
gh OD eet 
it i 


Q 
Bo 


ts 
Cc 


3 ote or ut 
on B 


sO 
t= 
2 


at snes i $A uy DT the mexinun- 
‘period of first arrivals of each phases Ayo.) ‘max rer 


ae , “4 a g -,. the 
amplitude and corresponding periods of ply gas A Ee 

the mean ditto3sT the duration of Crip ha ponent cepa ior: 

is made between relative durection whic 75 ees sara a 
eras f amplitude one third the maximum, and the 80 a 
res Ce te measured petween points of fixed amplitude. The 
patter clearly depends cn the energy. 2) measurement of 
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‘amplitude and period. of first arrivals cube 3) Separa-_ 
tion of basic wave-groups on the trace illustrated by examples). . 
4) Measurement of maximum anslitudes and the corresponding pe- 
riods (details). 5) Measurement of mean amplitudes and mean 
periods (details). 6) Determination of total duration of seis- 
mic oscillation (definitions). 7) Calculation of seismic energy 
density. The formula evolved is 


E. - 0.085 Vv 2] - T + =) : 2 + veccsce 
eat aed 3, 8 T; oe de > , 
Az. oe Soe a: ae 
ee T. erg/cn”, where the sj-.i20l1s are? v = velocity of 
eee sae 


“given wave-group, MG = velocity of S-waves, A = ground amplitude. 
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dn-mm, T= period in seconds of first arrivals of phases 1,2,.., 

ese N aend T =. duration of phases 1,2, ..... n. This section is 
also illustrated by examples and a nomogram for rapid calcula—- 
tion is given. 8) Calculation of the seismic gnergey at the fo- 
cus. This simply involves evaluation of 47 R € (k). Another . 
nomogram is given for this. A third nomogram can be used for —- 
estimating magnitude. All these data snould be reported on a 
special vora designed for the purpose and a coapleted example 
is given. There ure 13 figures. : : 


“Card. 4/4 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444: 


hi RET NESEY SON TE SIPEAS SRE BEISRE  thp ESBS ERASE SS BES et BSS REA a ARR Ee Wa fot ata Kl Be Pee RE Bare STS STO he Mee ON Sete ee aS RR 
al 7 = se SLD SEE aE PCE NAS cP EBL TEE: RU COS, Sin Ne RM TO 


RAUTIAN, 7.6.5 SAMOYLOVA, LS, 


Principle of calculatin + 

ulating the energy density by the method f 
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Poe ee 
© ORG; none 
| TITLE:: Statistical classification by several characteristics [ Pattern Recognition}. : 
| SOURCE: - AN SSSR. “Institut fizili Zomli. Vychislitel 'naya seysmologiya, no. 2, 1966. 
*; Mashinnaya interpretatsiya seysmicheskikh voln (Machine interpretation of seismic waves), 
|. TOPIC TAGS; earthquake, seismic wave, statistic analysis, pattern recognition, seismology 
oe serine. A convenient and practical method of statistical discrimination, 
‘.. the enormous number of observations that would otherwise be required when a 
Poe | Neyman-Pearson test to seismological problems, is proposed. The determining quantity in moles 
_ {this‘method is "a posteriori " probability, calculated on assuming independence of parameters, 
;.. tthus reducing sharply the required amount of source data ("learning material"), The application 
of this method is illustrated by showing how deep earthquakes can be distinguished from) oe 
‘. | shallow earthquakes according to dynamic characteristics of the tracing. 50 tracings each... Le 
log deep (ii > 50 km) and shallow (with foci within the earth's crust) earthquakes are employed as | .-. 
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the learning material, Four parameters are considered, (apparent oscillation frequency fp 
P-waves; apparent oscillation frequency f, of S-waves; time ty ax between first arrival and 


oe ‘fmaximum amplitude of P-waves; ratio Ap/A, between maximum ; amplitude of. P waves and 


: hoy mean amplitude of the “background! of oscillations in the interval between P- and S-wave - 
" |groups), of which two (f, and {pare linked by linear correlation to a correlation factor of tho 


aeRO eet ee 


- Jorder of 0. 6. It is Fete that this correlation may be disregarded without dekrinivent to sound- 
\-|ness. of discrimination, i.e. to percentage of erroneous solutions. It is estimated that, 


ee é with respect to the characteristics considered, deep earthquakes can be correctly distinguished 
ne from. a chalow earthquakes in 87 + Sh of cases. Orig. art. has: 6 figures, 6 tables, 16 fo 
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of seismic parameters . 


; a particular inherent period. In this connection the author presents a new, more accurate.” 


j- analysis of variance and the Fischer test. A quantitative measure of the proportion of the : 
| effect of specific factors (features of the focus Ye» features of the station Vn gaussian noise | - 


Card. 1/2. 
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SOURCE: AN SSSR. Institut fiziki Zemli. ‘Vychislitel'naya scysmologiya, no,.. 1, 1966. . a 
Analiz seysmicheskikh nablyudeniy na elektronnykh mashinakh (Use of electronic computers 


in the analysis of seismic observations), 160-186 
TOPIC TAGS: earthquake, scismologic station, seismicity, statistic analysis 
ABSTRACT: The recording of earthquakes differs at every individual station owing to 


some unknown local features and other variables; this causes distortion of the recorded’. 
period, Another disturbing factor is the earthquake focus, which generates oscillations With 


statistical method of evaluating the accuracy of the averaging of measurements, based on. 
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-. } ¥,) on the scatter of gbservational findings is introduced. This measure y is determined from’ 
| the formula y, = -l , where si is the variance due to this particular scatter and s” is 
' the total variance of the individual measurement. It is shown that a large number of averaged 
, Measurements is not necessarily required fora high accuracy of the results of the averaging. 


; On estimating by means of prior sampling the variance s“ of the individual measurement’ 
; and the degree of influence of one random factor or another Xe Ya Ye it is possible to opti- 


eat organize the "enlection of material for further oteasviiloni. Orig. art. has: 31 formula 
tables; 1 figure. : ; : 2 ee 
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futhor a Raubin, G. Hey Gur! yore vy AK. 
Tust. = 3 AS. SSSR: = 
BEtle ot Color a frerentic bic win Point Sources. 


Orig Pub: Dokl. AN sss, 1951, 112; No 6, 1037-1040. 


“abstract: | is Sana iptacn was nade of the influence of the 
iE ‘angular parameter of point sources of light and their 
“intensity of light ‘and dispersions upon. a precision 
of color differentiations of two norpal trichrometes.- 
‘A double trichromatie colori:eter was used in the in- - 
vestir¢ation. The intensity cf the red, ¢rceen, bluc, 
ond yellow sourees of light measuring 1, 2, 4, 5, ond 
10' was equalized by wcans of neutrol filters. In 
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Abs Jour: ket Zhur-BL¢l., No 20, 1938, 93699. 


liidts or 2 - 10' the angler diuension of .the souress 
did uot affect the precision of the color differentia- . 
tions. For a distance of 30'- between: the sources of ; 
light there was a lincar relationship between the pre- 
 eision of color differentiation and the loparithn of ~ 
Alluninration (in lintts of € = 8.1079 - 4.10-71ux).. 
With «a change in ilhwineaticn te 90 tines the number. _ 
of decrees, the color differentiation increased 2 - 6 
tines... With the ligt sources measuring 5° and dis- 
“persion 10, 30', 1, 3, 5 degrees, the precision of 
“light differentiation had a weakly expressed naxiian 
ot l degree. Light differentiation for point ~ sources 
was 5 «15 tines worse than for sources having. tangible 
dtrensions.. Variations in the coloration of signals, 
produced. by the atnosphere of various types of weather 
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Moat officient water supply structures for pastures of Ba t~Pak-Dala - : 
-and Sary-Arka, Gidr. 1 mel, 10 no.7:41G Jl '58. (MIRA: 11: 9). 
(Bet-Pak-Dela-~Irrigation) 


v7] = : Soe Cae ee a ie Tie ene oa pares 
BURSTS A Ana GM REE REND SIR ID Se SLES ERMAN CON IA PSOE CV EN LECCE 


ne TDMA 2. CDRS? oe halen Steen Se. 7 eT enn eee 
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~. RUTHOR - Raugkiny Fetes Candidate of Technical Sciences 99-58-7-7/10. ee 


Meas : : fe. 
TLPLEs | Pe Economical Types of Watering Structures on the Pastures of 


Betpak-Dala and Sary-Arka (0 ratsional 'nykh tipakh obvodnitel'- ° 
nykh sooruzheniy na pastbishchakh Betpak-Dala i Sary-Arka) 


PERIODICAL:  Gidrotekhnika i neiioratsiyas 19591-8r. Ts, Pp 41-46 (USSR): 


This article deals with the experience gained in setting up: 

certain types of artificial watering structures. which are to 

aid cattle breeding in Central Kazakhstan. ‘Vater was supplied 
for the first time to the grazing. range Ulanbel'-Bulattau in 
1951 (extending over 300 km), followed by three other tracks 
(Baykhatynskaya, Kogashikskaya and Chiiliyskaya)o In addition to 

natural water springs, water ditches and water holes, artificial. 
shaft wells were built only in the western part of the Betpak=-. 
Dala area. ‘4hen available, ground water sources are preferably 
“ytilized. Also, "takyr" type. water holes are of great im- 
portance even if their water depth does not exceed 5-10 m. 
1,9C0. - 1,500 watering places are to be:built in the Betpak-. 
‘Dala area, and even more watering places are to be built in . 
the Sary-Arka area. The construction details of the artificial 


water structures. are shown. in. figures. 
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Seonomical Types of Yatering Structures on the Pastures of Betpak-Dala and. 
fare Arka pire. see Ve ee 


- There are 4 diagrams, 1 photograph and iomap 
‘1, Water ~ Control systems 2, Cattle - Applications 


baife 3. Water tanks = Design 
Sard 2/2 Ba ae 
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KUBSHIN, L., inzhener; RAUTMAN, Yu., inzhener. 


‘noenaatenittalineenicl Neither is : 
Suspended roofs for. mechanized operations in open pite. Stroi. 
mat. 2 no.12:26 D '56.: ~ (MLRA 10:2) 


Solas (Roofs) 
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5/081 g2/000/001/019/067, 
Bi56/B101 | 


R., Naumann, H., Funk, ue 


AUTHORS! Rautschkes 

TITLE: | speotrograpnic de ermination of niobiun and tantalum in 
dary “solutions | ae fe 

PERIODICAL: - geferativayy cnarnale. Komsya noes 1962, 145; abstract 
ites Ree re Acad. scient. hung. Ve 28, NOSe 4-3, 1961. 


4961 (Acta chim. 
103-109) : 

a solution vy. melting. 
for 10° minj the melt 


en being analyzed is converted into 
sith 30 times. the amount of ary KHSO 4 
-is then dissolved. in & 1075 solution of tartaric acid. 
‘weighed patch is disso yed in HF (100. mg of HF per 1 6 of 8 
tartaric acid solutions remain stable for 8-10 daysi their Nb or Ta contents 
“must not exceed 2. he solution is introduced into the discharge 
ating at 5 rpm. The depth to. which the disc 
(2 ma) is controlled by a micrometer screw. 
5 mm diameter carbon rod ground +o cone-shape- 


PERT! The specim 


- gq weighed amount 


Alternatively 4. 


o. Card 1/2. 
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‘excited by high-voltage spark discharge (capacity 2400 uF, inductance 


. between electrodes being 2 mm. Preliminary sparx transfer time is 120 sec. 

_- when determining Nb and 150 sec when determining Ta.. Exposure times are 
... 90sec and 120 sec respectively. Spectrograph slot width is 0.014-0. 015, nm. 
The analysis ‘line pairs are No 2927.8 - Ta 2933.5 zg and Ta 2400. 63 ee 

“> = Nb 2398.73 &. Analysis sensitivity is 0.1 y/al of Nb and 0. y/ad of Ta. 


analysing HF solutions, the spectra are excited by a discharge of capacity: 


| cara 2/2 
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Spectrographic determination of niobium <a ee B156/B101 
To determine the ih and Ta in. ‘the ‘tartaric acid specimens, spectra are 


1.5 mH, voltase 9.3 kv), and. photographed with a .Q-24 spectrograph, the. gap - 


The-mean error in determining Nb. is + 5.5%, the figure for Ta - 6: 5%. 
Standard solutions are prepared by dissolving pure Nb.O. and Ta,0,- . When 


25 


12.000 wuF, inductance 0.08 mH, and voltage 12 kv. Before analysis, the 
carbon disc surfaces. are impregnated: with a solution of NaCl. The depth. to 
which ‘the disc is inaersed in the solution is 4 mm. .The mean error in 
determining Nb ia t 5. hey the figure for Ta F 4. sae [Abstracter's note: 
Somplets: translation. } 
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KARAKIN, F.l.3 KODICHEV, A.F.; PUTIY, G.P.3 BASOV, A.P.5 PYATAKOV, 
L.V.; RAUTSEP, A.P. [autuepp, A.J; BLAGOIRAVOV, 3.1.5 


_GRECHIKHO, A.M.; DRUZHININ, N.N.; SHUKHMAN, D.I.; BAUSIN, A.F.5 
LOYKO, P.G.3; CHERNAKOV, B.A.;-SHORNIKOV, F.M.3 SOPIN, P.F. 


_ Remarks of the members of the Conference. Torf. prom. 37 no.5: 
22-28 160. 0 . (MIRA: 14:10) 


as * Ivanovakiy gosudarstvennyy torfotrest (for Karakin). aoe 


‘Svordlovskiy torfotrest (for Rodichev). 3. Gosplan USSR (for 


Putiy). 4. Leningradskiy gosudarstvennyy trest torfyanoy promy- 
_. ghlennosti (for Besow). 5. Moskovskiy oblastnoy sovnarkhoz — 

- (for Pyatakov). 6. Gosudarstvennyy nauchno-tekhnicheskiy 
komitet Estonskoy SSR.(fer Rautsep). 7. Gew'kovskiy sov- 
narknoz (for Blagonravov). 8. Belorusskiy sovnarkhoz (for 
Grechikho, Shukhman).. 9. Yaroslavskiy sovnarkhoz : (for 
Druzhinin). 10. Bobruyskaya mashinno-meliorativnaya stantaiya 

(for Loyko). 11, Gipromestprom Gosplana RSFSR (for Chernakov). 
12. Mezhkolkhoznoye: torfopredpriyatiye "Volosovskoye" Lenin- 
gradskoy oblasti’ (for. Shornikov). 13. . Vsesoyuznyy. nauchno— 

 dssledovatel'skiy institut’ torfyanoy promyshlennosti (for Sopin). 

; (feat industry) 
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eo asia ie Roth 200tdole loidosis of pigs and basic - 
RAUTSKIS, HM. K.:. "The epizootiology of strongylo : g : 
vprogkylatic measures of combatting it in the Lithuanian eoRe" Acad Bee 

- ‘Sei Lithuanian SSR, Inst of Biology. ee 1956. - ( issertetion for 

‘the Degree of Candidate in Biological Sciences. eae et pte wt 


‘Knizhnaya letopis', No 39, 1956, Moscow.. 
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’ 3 , ? BUDAN Ay L. Yae3 nile KIY, 
UDINTSEV G oLe AGAPOVA G.V.3 BERSENEV, AlFe;5 iOV ; Z TG, iS ¥ 

; : I K Zh KEVICH, N.1L.3 I Al ty A.Ge} KANAYTEY, 1: ey; see , J 
sqthe H ah V ey KUCI ROV Toi e 


- LARINA, N13 MAROVA, M.Ass MINEYEY, VAs; RAUTSETY, Yel. 


New relief maps of the bottom of the Pacific Ocean: Geof tains 1822) 
-. oe143159-167 "646 ee Be aie Beats 
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Determining the valtintion and. control criteria of high and low j 


- pressure. polyethyl a 
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ae 3 Te WEEN, , Yolenta, Ruut, Re; PRNDEh, di, 
insiiiute oi syylene end syolie Health of the Kmendan Pouglets 
‘Rowublic. Section of Alinentation uy giene. (Ins age Wid 
Ge Igicna si smatate pudlica al R.P.R. Sectia ce Ipitna © 
a aiimentatiei) - (for all) : oe 


Bucharest, Iphena, ‘Vol XII, Ho i, Jan-Feo 63, pp Pree 


on S ane : "The Aswentoges of Todinating Salt with jkaline Todates." : 
-(“aper read on 17 Hey 1960 at the Scientific Session of tne 
~Tagti tate of Rndocrinolocy«) Sane 


(3) 
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The calculation of-vibratien frequencies of frames in tiers. 


& (Aesdemi Repeblicii F Roms Tnsti el denM ; * SUNS 

peecteraa abe patria Are wea Aomin€s Institutul de Meesnica Apliesta, Studii 
me UE “WE WECENLCE Qn ab 4 a ayte * 4 my Pa B 
re Sts eee Vol. Ty ne. 3, duly/Sept. 196, Duecuresti, fumania: 


tars / 
Soe e 
On 


. henthly Index of Yast Birorean Aecessicns (BAT) LO. Fol. 2). ne. 2 
February 1958" gates Pane es Fe 3 ; : 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444: 


BA ie A es a i A Be a2 Ea hs SE A RN Bt Echt eC I A A AMR Ato ee Ae SOLS Bead Sea tar eee EVEN bg eC ReD Te ig ied eR rnb e Neh aE Bia ee a AoE By! 


» 


— Bolo 
24.4)00 RUM/8-59-1-9/28. 
ee AUTHORS: Balan, St,, Rautu, S., Arcan, M., Petcu, V, 
‘ad —_— Sa eee —_———— —_—————e * 
TITLE: er Study of the Behavior of Constructions a Proeplnentiacs: With ‘Mockups - 


From Plastic Materials \ - ee 
e pot : Studi i si Cercetari de Mecanic& Aplicata, 1959, Nr i; pp 151 - 172. (Ru) 


" “ABSTRACT: - A new mathiod: of Sis eet ction with reduced. scale mockups has been. 

: developed for the studies and calculations of new construction types: 
The mockups can be made from the same material as the prototype or from: 
some other material. The authors first pose the problem of similarity, ; 
indicate with "m" the elements of the mockup and with "oO" that of the. 
prototype, and establish the following seales; © 


seale of lengthes; ¢ -. é : fay, 
Seale of time: Co sar to (2) ; 
scale of unitary power: on = + . c. (3); 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444: 


cis FAP Re IA EES OY Stet proT pes e SE ECAH AS POINTES I Ud Sed oe Re eae 
Fate DOSEN SANT ST BLT PIE SUE SOS UP BW RI BE SOUS ETCETERA OSTA EF SE SRE Bes aa RS ET 4 


GOwle 
eee a RUM/8-59-1-9/24 
Study of the Behavior of Constructions by Experimenting With Mockups From Plastic — 
-. Materials Bee? as 7 ae: Shox 
seal f elasticity mod 3: Eo =~. E Y 
scale of elasticity modules m r (5) 


Each mockup is made for a certain type of stress, and the problems. of: 
similarity have to be examined only for the respective stress, The. 
lations thus become more simple and easier to be solved; The authors. 
then study the cases of a mockup made from the- same material as the. ¥ 
prototype, where E, = Ep = Eand 7 = 1: a) Static stress in the elastic 
zone: . If the mockup is stressed only by external load, the relations 
between. the mockup: values and- prototype values are: fais hare 
piwk pee eek oe Pe Pew eee (6) " 
me Ope Sm Pee Mo Ree Pe mT gh Op MOF} 
‘If the stresses which provide from ‘the proper weight are not neglectable,. 
they have to respect the similarity relation: Gc. _— : Ge. thus & = A’ 
This case is not advantageous since the displacements are a 
very small and difficult to be measured, In case the proper weight. has’ 
to be considered, the similarity relations are: : 


-_— ee 


; a : 3 FY = 1 - : ss ¢ ; | : esd 
x Seed aCe Eee Pel Een Sek Ta a Fok ARs Op hrs 


Pak tae NAINA SHEARS HY RYE T TSA 
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b) Static stresses at heavy axial loads; The deformation neal has to 
be the same as the scale of the length: 1 1 X= * 
b Ly - = x 7 , = 
-and the similarity. relations eas a ; 
Pra POE geek Pe ne Poy 5. obs, (8) 
ce) Static stresses in the elastic Sas zone: o is: necessary. that 
2 Ove = 6., thus Oo = 1, The similarity conditions are given.in this case. 
by "the rblations (8). .d) Dynamic stresses: The inertial powers interfere 
in this case with the external stresses, Accepting the time (2), the 
_ acceleration ratio is; iS ee e oe (9) 
um Aer p. 
and the inertial power ratio me 
T om : 2 
mm pa Ga 
Pea or ne Since: all tenées which act on the. eysten have to be :in ratio with obese 
; Card 3/11 - the seale of time is: T =X. (Nr 10). If there are concentrated masses 
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: Study éf the fehavibe of Cons aiettons by Experinenting With Mockups From Plastic 
Materials 
(My M 5) on the. construction, at is necessary that 


ae 2 1 ae) ca BN 
aoe z a an. 
The authors then proceed: i ‘the examination of mockups ade: from some. © 
- other material than the prototype, A good material has to be homogeneous : 
and isotropic, to be easily processable, to have a relatively small. 
elasticity module in order to supply easily measurable deformations, 
a) Static stress in the plastic zone; Using the scale of lengthes (1).. 
and unitary power (3), results for the scales of forces, extension and. 
ee oe < 
Paernae Ean a Ep Oe oO | qe). 
The value of & is: = P+ A (Nr 13). b) Statice load at heavy axial 
stresses: The dices ean be guaranteed if the influence of the 
proper weight can be neglected: or ds replaced by an external stress, By. 
posing the condition; Spi ca AG, 1. 7 


OP é rn? 


“Card 4/11. 
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one sale cu the supplenentary rélation: An FT, and ps faletiens: 
pee ais i 
-_— Pa e P : = . — : 2 1 é 
é Si Pam pra Poh Eg. 6 prs. By * Tp (4), 
c) satis aces in the elastio-plastical-zone:. To obtain:a aintiarity 
between the bahavior of the mockup and the. prototype in. the elastic- 
plastical zone, there is a relation necessary. between the elasticity 
modules of the materials used for ne construction of the aan and 
prototype. (Figure 1): 
One Spt By (Oy) =r Es Gp) = (05). 
By knowing the values ‘ao and (9, the relations betwsen the other para-. 


meters are: : 


~ . 
Eni Spt ne? eae Ppt 0. 6 = ee A é aoe 
d) Dynamic stresses: Knowing the coefficients a , P.and 7, + 
acceleration ratio is: : T- z* 
a8 ae ee 
. Card 5/. ll an the time scale: 
Sr ee ee eee rere cree 
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© rt p ae a7) 
Experiments: with plastic mockups._ are: being carried out in: many foreign 
laboratories, The new plastics allow.the observation of the plas ta tire 

zone by a decoloration of the material, This method has been called. 
"Chromoplasticity" . Plastics used for the construction of: mockups are. 
polyvinyl-chloride: varieties, developed at: the Institutul de cercetari - 

chimice "ICECHIM" - (Chemical Research Institute): by a team led by State 

Prize Winner N. Goldenberg. ee plastic varieties have been used: 

1) "SDE", 2) "SpP-1" and 3) "SpP-2"; "spP-3" ana ''spp-4", SDE: 

perfect elastic behavior for OZ fier ee module at. bending: 

E = 36,000: kg/sq cm, proportionality limit; = 550 kg/sq om, flow: 

limit: 6, = 600 ke/sq em. "SDP-1": becomes O Bite if’ the tensional 

flow. Limit has been reached, Elasticity module at bending: 30;000° = 

36,000 kg/sq cm, flow limit: at tension: 550 - 700 kg/sq cm, at com-. 
pression;600.- 800 kg/sq em, at. bending: 550 - 750 kg/sq em, The flow: 
; ‘limit values within: this interval, depend from the thermal: treatment: of: 
ear the material, "SDP-2", "SDP-3" and "SDP-4"; elasticity module at Pangea ttt E 
) Card 6/11 - bending: 20,000 - ~ 35,000 ke/sq em, flow limit: at tension: 450 - 500 Spo vis/aa cm, 
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at bending: 480. - 600 kg/sq om, The. values of the elasticity module and 


flow, depend from the thermal treatment of the material, "SDP-2", "SDP-3 
and "SDP-}" become white at tension and black at ‘compression, The’ °° 


characteristics diagrams of the second and third varieties are very 


Similar to the theoretical diagrams of Prandtl, being almost perfectly 


elastic for O< 6 , and-perfectly plastic for © = © , (Figure 2). The. 


first experiment has been carried out within the Chair of Mechanical...” 
Constructions of the Institutul de Constructii. (Institute of Constructions) 


structions have been checked ‘by. another experiment [Ref 2]; accomplished 
with "SDE" material, By using ."Spp-1" material, the moment of the™ | 


~ appearance of the first plastic joint, the points of the appearance of 


the joint, their order. and the computation. of the bearing capacity have. 
been checked by a frame (Figure 6), loaded symmetrically [Ref 2]. Based 
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on a: computation - of G. I. ‘Rodenblat [Ref 3], the appearance order of the. 
plastic joint should: be; ‘as shown by Figure 6. - According: to the ealcula-- 
- tion gf the first, order, the sonns load is ~ Sones ae 
P- as M, = 103 kg. em, = 82.4 kg. . 
According to the. calculation of ine second. order. [Ref 6], the breaking: 
load is P,, = 72.6 kg, The real breaking load resulting from the ex- 


periment. was 76 kg. The results obtained from mockups. ean be used. for. 
_ the construction of normal. Shee if; 


a 4 


vy N, ; 7%, 
1+ 1.6: qa “T+ aor rl | 

is. equal. for both, the model a the construction, Since this. condition 
is not satisfied, there is no: similarity between the mockup and the eae 
-. struction, which has an influence only upon the bearing capacit ty. 
bearing capacity of the prototype is: 


Ps 
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aud centie” the Anfluence of the axial loads upon the (hedsing: capacity 
of the frame, The. %. coefficient is 0. .98.- 0,99 for the. prototype. and - 
0,85 - 0 .95 for. the mockup, In case of a metal prototype with . = ‘50, é 
E = 2,100,000 and 6°, = 2,400, and a mockup of. "SDP-1" with O , 7 
- 550ke/sq em, E,, @ = X, 000 re/ea em, the following result is ine. ob=> - 


tained: 
PLES «ie =» 1, 12, 
Um 


“The experiment. supplies” the: appearance points of. the. plastic joint, 
their. order and: the bearing capacity, Another experimental frame : 
; [Ret 5] is shown by: Figure 8,° Two mockups - have been made, the: one» from 
“Agpp-2 and the other. from."SDP-3", ‘The results are shown by. the table 
on page-162. A series.of: experiments ‘have been conducted with photo-" : 
elasticity. Photoelastic mockups are made from "Dinox F-110",. an: optical pees 
- active epoxy resin produced - in Rumania. [Ref 6]. The behavior of a girder Serre 
with rectangular holes made of "SDP-1" and of "Dinox F-110" has been | 
studied simultaneously. The authors have examined: a) the bearing... wa 
eas capacity; b). the. influence of ‘the concentration of tension. in the hole: 
7 Card 9/11 corners: upon ‘the . bearing - capacity; c) the regions of. entrance into the ne 
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plastic zone; a:)) the: coincidence of these regions with the maximum’ gicess” zs 
resulting from the photoelastic mockup, Mockup:Nr 1 (Figure 10): has => 5 
thickness 6,5. mm, square-shaped holes with the side # ; dimension ae oe a 
of. solid section zx “6.5 mm. -Mockup Nr-2. Figure ll had Lo P.Ogh thickness Set 
6. 5 mm, ectangular holes with 4 base and height,: dimens¥on - ‘of. solid: Be 
section # x 6,5 mm, The experimentation with mockup - ‘Nr- 1: has. proved. that_ 
the loss of the bearing capacity of the bar was due to. ‘the’ unitary. forces” 
of tension in the lower section, in the region of the two central solid ~ 
sections, Figure 12 shows the distribution of. the tension. in the. elastic. 
field,. Accomplishing | the calculations, P = 112 kg, at. which the plastifi- ; 
cation has appeared, thus resulting forthe "gpp-1" mockup; 8 =:530. kg/sq_ cm, 
The calculation: of the unitary’ tension force has been accomplished ee con=. 
sidering the value.of the material band: T. re) = 5.25 kg/sq em/cm. 

thickness of the mockup from "Dinox-110" was al 5 mm and the power: by oniek 
the isochromatic table has been established was P = 18.7: Ag. The. maximum 
tension has appeared not in the mainly stressed middle’ section but in the 
solid section: The experiment with mockup . Nr:2 has proved that the loss’ of 
Soe > the. bearing capacity was due to the shearing of the solid section (see . 
- Card. 10/11 Figure it). Regarding, ‘the - bearing capacity, the. loss has been produced at 
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the mockup Nr 1 at P = 125 kg and at mockup Nr 2 at P = 100 kg. Other » 
experiments have been conducted with a curved bar exerted to horizontal 
symmetric forces (Figure 15) and a frame exerted to a horizontal force, 
Plastic materials allow a study of a wide range of problems, regarding - 
the kind of loss of the bearing capacity, Chromoplasticity. makes the 
direct detection of plastic deformation zones possible which: cause the’: 
rupture, -The experimental results have been checked by theoretical: cal-" 
culations and photo-elastical experimentations, Chromoplastic experiment 
are very simple and can be accomplished without special devices, except 
the load arrangement. ; 


‘There are: 22 photographs, 2 diagrams, 2 graphs and 6 references, 5 of | 
which are Rumanian and 1 Russian, 2 i 


‘October 29, 1958 
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The behavior cf a straight bar submitted to exial dymanis loads. pe. 1356 
(STUDII SI CeRCbARI B& MECA! HOA APLICATAs Vol. 8, N.. 1, Jenftar. 1957, 
Bucuresti, Rumania) eo ee _ 


$0: Hoty List of Best European Recessions (EEAL) LC,. Vol. 6, No. 12, Dece 1957, 
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- Distr: PL 


ne gee 
“any an Sexte. 3. Gelculetion ay a by sscceiaive ep-. 
‘OS preniéietions (in Russian), Acad. Repub. Pip. Kommune, Rev. = 
os Mécan. appl. 2, 2, 1957. 5 

: my part of the paper deals ‘with the dynimig aneue of 


y means of the displacement mcthed, |: 
se res part shows the pessibilicy of using successive 1 


: Convergence: ‘of the iteration process i is demenstrmed for: aay type 
>. of struccure.: The demonstration is also velid for the case of 
o gtatic loaday” 
Third pan presents a new = method for calculating the few 
frequency * free oscillations. : me 
; ' Seal, hee de ‘Mecanique Applique 
yal Ae SRE 5 Aced. ic te Pop. Romane, Rumania 
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ag enc 
ys Thtromistion: of SDP=1 want mass in the atuay of constructions. on 
. gnalleseale models. pe 903 : 


-COMUNICARILE. Bucuresti, Rumania, Vole 8, noe 9, Septe 1958 


: Monthly list of European Accessions (“EAI) LC, Vole 8, noe 8, Aure 1959 
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